Redesigning a Product Using Modern CAD-CAM Software  by Andrei, Adam et al.
 Procedia Technology  19 ( 2015 )  221 – 227 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
doi: 10.1016/j.protcy.2015.02.032 
H< BH9FB5H=CB5@ CB:9F9B79 BH9F8=G7=D@=B5F=HM=BB;=B99F=B; %+)% 

&7HC69F

+=F;I$IF9G)CA5B=5
)989G=;B=B;5DFC8I7HIG=B;AC89FB$GC:HK5F9
85AB8F9=5 CGA5F=GH=5B5CAG5@9L5B8FI5'CD8F=5B5
#!/+7'34+59  +.+40#3#'1#35.'/50(#5'3+#-#/&#/6(#%563+/)/)+/''3+/)
5#"+%503+'+3
 +.+40#3#0.#/+#

:H9F DFC8I7HG 5F9 CB H<9 A5F?9H :CF GCA9 H=A9 H<9M C:H9B B998 HC 69 F989G=;B98 HC A99H B9K A5F?9H F9EI=F9A9BHG %9K
DFC8I7HG5F9;9B9F5@@M89F=J98:FCAG=A=@5F6IHCIH85H98DFC8I7HG)989G=;B=B;5DFC8I7H=G5B=ADCFH5BHD5FHC:H<9DFC8I7H=CB
5B889J9@CDA9BHDFC79GG
+<9DIFDCG9C: H<=GD5D9F=G HCG<CKH<5H IG=B;AC89FB H97<BC@C;M @=?9=;=H5@'FCHCHMD=B; =B =B8IGHFM =G5B9::97H=J9K5MHC
DFC8I79B9KDFC8I7HG+<=GD5D9FHF=9GHC89ACBGHF5H95B8<=;<@=;<HH<99::97H=J9B9GGC:H<97CB79DHC:=;=H5@'FCHCHMD=B; 6CH<
HCF98I7989G=;BH=A9C:5B9KDFC8I7H6IH5@GCH<97CGHGF9EI=F98:CF=AD@9A9BH=B;H<=GGH9D
+<=G D5D9F DF9G9BHG 5 G9H C: GH5;9G H<5H :C7IG98 CB H<9 D5FH=7I@5F DFC79GG=B; 7CB8=H=CBG C: F989G=;B=B; 5 DFC8I7H +<9 D5D9F
:C@@CKG5@@GH5;9GC:F9G95F7<5B8DFC8I7H=CB:FCA5B5@MN=B;H<99L=GH=B;DFC8I7H7F95H=B;5AC89@C:H<9DFC8I7H588=B;
B9K:95HIF9G5B8H9GH=B;H<9B9KDFC8I7H
O 
 +<9IH<CFG'I6@=G<986M@G9J=9F#H8
*9@97H=CB5B8	CFD99FF9J=9KIB89FF9GDCBG=6=@=HMC:R'9HFI$5=CFS ,B=J9FG=HMC:+=F;I$IF9G57I@HMC: B;=B99F=B;
'9803&4 'FC8I7HF989G=;B75G9GHI8MD@5GH=7D5FHG8=;=H5@DFCHCH=D=B;
  
:H9F DFC8I7HG5F9CB H<9A5F?9H :CF GCA9 H=A9 H<9MC:H9BB998 HC69 F989G=;B98%9KDFC8I7HG5F9;9B9F5@@M
89F=J98:FCAG=A=@5FDFC8I7HG)989G=;B=B;=G5B=ADCFH5BHD5FHC:H<9DFC8I7H89J9@CDA9BHDFC79GG23 B=B8IGHF=5@
89G=;B=G5@K5MG57<5@@9B;9HCA5?9H<9DFCD9F7CADFCA=G969HK99BH<9ACGH89G=F56@9D5FHGG<5D9A5BI:57HIF=B;
7CGH 5B8 <CK F9G=GH5BH H<9 D5FH K=@@ 69 G 7CBG9EI9B79 5 69HH9F ACF9 7CAD@9L G<5D9 K=@@ =B7F95G9 H<9
A5BI:57HIF=B; 7CGH,G=B;AC89FB$DFC;F5AG :CF 89G=;B=B; 5B8 G=AI@5H=B; 5B9KDFC8I7H 75BC::9F 5
CFF9GDCB8=B;5IH<CF+9@


.#+-#&&3'445B8F9=585AM5<CC7CA
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
222   Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
A5BI:57HIF=B; H=A9F98I7H=CB5B85G=;B=:=75BH@M @CK9FDFC8I7H=CB7CGH 23 +<965G=7 FC@9C:=G HCDF97=G9@M
89:=B9H<9 ;9CA9HFMC:589G=;B5G=H=G7F=H=75@HC5@@H<9GI6G9EI9BH 57H=J=H=9G=BH<9DFC8I7H7M7@9*=A=@5F@M$=G
H<9 H97<BC@C;M7CB79FB98K=H<H<9IG9C:7CADIH9FGMGH9AG HCD@5BA5B5;95B87CBHFC@A5BI:57HIF=B;CD9F5H=CBG
H<FCI;< 9=H<9F 8=F97H CF =B8=F97H 7CADIH9F =BH9F:579K=H< H<9 D@5BHQG DFC8I7H=CB F9GCIF79G GC H<5H 5 89G=;B 75B 69
A5H9F=5@=N9823
)989G=;B=B;DFC8I7HG75B698CB9IG=B;G9J9F5@A9H<C8G
 &B9 C: H<9A =BJC@J9G IG=B; F9J9FG9 9B;=B99F=B; H97<B=EI9G )9J9FG9 9B;=B99F=B; =G H<9 CDDCG=H9 C: :CFK5F8
9B;=B99F=B;  H H5?9G 5B 9L=GH=B; DFC8I7H 5B8 7F95H9G 5  AC89@ :CF AC8=:=75H=CB CF F9DFC8I7H=CB HC H<9
89G=;B5GD97HC:H<9DFC8I7H23)9J9FG99B;=B99F=B;=GIGI5@@MIB89FH5?9B =BCF89FHCF989G=;BH<9GMGH9A:CF
69HH9FA5=BH5=B56=@=HMCFHCDFC8I7957CDMC:5GMGH9AK=H<CIH5779GGHCH<989G=;B:FCAK<=7<=HK5GCF=;=B5@@M
DFC8I79823
 BCH<9FK5MHCF989G=;B =B7@I89GH<9=BH9;F5H=CBC:G75BB98=A5;9G8F5K=B;G =BH<9AC89@=B;DFC79GG+<9G9
=A5;9GG9FJ95G5;I=89:CFH<9IG9FK<9BH<9M5F9AC89@=B;H<9J=FHI5@C6>97H+<9A9H<C8=G75@@98*?9H7<65G98
AC89@=B;5B8K975BG5MH<5H =GD5FHC:+CDCKBA9H<C8C@C;M&B975BG5MH<=G6975IG9H<989G=;B9F=G
IG=B;H<98F5K=B;GHCA5?9569HH9F=A5;9C:H<9B9KDFC8I7H23
 +<9 H<=F8 A9H<C8 =G HC 8=G5GG9A6@9 5 DFC8I7H CF ACF9 5B8 =HQG F989G=;B=B; CF89FG HC =ADFCJ9 79FH5=B
7<5F57H9F=GH=7GB9K:IB7H=CB6M588=B;B9K7CADCB9BHG23
 	 "
 B H<=GD5D9FK9IG98AC89FBH97<BC@C;M65G98CB8=;=H5@DFCHCHMD=B;5B889G=;B985B9KAC89@C:FCI@9HH9:FCA
5AC89@5@F958M9L=GH=B;CBH<9A5F?9H
+<97<CG9BDFC8I7H=G5H5D9A95GIF989J=79A589 C:D@5GH=77CADCB9BHG'FC8I7HGCBH<9A5F?9H5F9F9@5H=J9@M
G=AD@9H<9M75B69=ADFCJ98CFH<=GK9K=@@IG9H<99L=GH=B;AC89@5B8F989G=;B=HHCC588GCA9:IB7H=CB5@B9K
9@9A9BHGH<5H9B<5B79H<99BH=F9DFC8I7H
+C57<=9J9H<=GK9:C@@CK98 GH9DGH<5H 5F9 DF9G9BH98=BH<=GD5D9F
 )9G95F7<=B;5B87<CCG=B;H<9F9:9F9B79DFC8I7H
CFH<=GD5D9FK95F9@CC?=B; :CF 5G=AD@9GC@IH=CB 9L=GH=B; CBH<9A5F?9HHC85MH<5HF9EI=F9G5B89B56@9GACF9
:95HIF9G5B8:IB7H=CB5@7CADCB9BHG5@@HC7CBH5=BACF9=H9AG=B5G=B;@9DFC8I7HA5?=B;=HACF9J9FG5H=@995GMHC
IG95B8=B9LD9BG=J9
 =G5GG9A6@MH<9DFC8I7H5B8GHI8M=B;H<97CADCB9BH
H H<=G GH5;9K9K=@@IG9 H<99L=GH=B;DFC8I7H H<5HK=@@698=G5GG9A6@985B8K9GHI8M957<7CADCB9BH6CH< =B
H9FAGC::IB7H=CB5@=HM6IH5@GC=BH9FAGC:H<9A5H9F=5@5B8H<989;F99C::IB7H=CB5@=HM
=; GCA9HF=7J=9KC:H<99LD@C8985GG9A6@M
223 Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
.9K=@@7F95H95;9CA9HF=7AC89@C:957<D5FHC:H<9GHI8=987CADCB9BH K=H<H<9<9@DC:H<9DFC;F5A
*C@=8.CF?G +<9:=;IF969@CKG<CKGH<95GG9A6@MH5D9A95GIF989J=79=;=BH<99LD@C898J=9KK<=7<5@@CKG
569HH9FD9FGD97H=J9CBH<97CADCB9BHGC:K<=7<=H=G7CADCG98
:H9FK9:I@@MIB89FGH5B8H<9:IB7H=CB5@=HMC:H<9DFC8I7H5B8K9<5J9GHI8=98957<7CADCB9BHK9K=@@8F5K
=B 7@CG9 7CCD9F5H=CBK=H< H<9 89D5FHA9BH C: 89G=;B 5B8 7CB79DH 5 G9F=9G C: G?9H7<9G :=;  K=H< H<9 DIFDCG9 C:
7<5B;=B; 585DH=B; 5B8 =ADFCJ=B; H<9G9 7CADCB9BHG +<9G9 8F5K=B;G 5F9 =BH9B898 HC 7CJ9F H<9 F9EI=F9A9BHG C:
7IGHCA9FGH<9=FB998G5B8HCDFCJ=89=BG=;<H=BHCB9KDFC8I7HGCK9J9FH<9G98F5K=B;G5F9BCHH<9:=B5@J9FG=CBC:
H<9DFC8I7HG5GH<9M5F9>IGHH<9F9:9F9B79HCH<97@=9BH5B889G=;B9B;=B99F
=; CB79DHG?9H7<9GK=H<8=::9F9BHJ=9KG5B85779GGCF=9G
 
 
 B CF89FBCHHCGI6GH5BH=5@@M=B7F95G9DFC8I7H=CB7CGHG:CFH<=GHMD9C:DFC8I7H5B85@GCHCBCH7CAD@9H9@M7<5B;9
H<99BH=F9DFC8I7H=CB @=B9 H<9F989G=;B=B;897=G=CBK5GF957<98 CB@M :CF5 :9K7CADCB9BHGB5A9@M<CIG=B; H5D9
A95GIF989J=79 =; =;  @CB;K=H<H<9G97<5B;9GK9K=@@588CH<9FB9K7CADCB9BHGK<=7<K=@@AC8=:M5B8
9B<5B79H<9:IB7H=CB5@=HMC:H<9DFC8I7H
=; ,DD9F<CIG=B;
224   Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
=; #CK9F<CIG=B;
CADCB9BHGHC69DF9G9BH98K=@@69D5FHC:H<9B9K5GG9A6@M+<9:=FGHH<=B;H<5H=G58898HCH<=GB9KDFC8I7H=G5
@5G9FGI65GG9A6@M+<95GG9A6@M7CBG=GHGC:H<9@5G9F=HG9@:5GK=H7<5B865HH9F=9GB99898HCDCK9F=H +<9DIFDCG9
C: H<=G@5G9F=G HC<9@D8F5K5GHF5=;<H@=B9CB5K5@@ HC<9@D:=L=B;C:K5@@756=B9HGCFG<9@J9G9H7+<9:C@@CK=B;
GI6G9H=G5HF=D H<5HG9FJ9GHCGIDDCFH5B8GH56=@=N9H<9H5D9A95GIF=B;89J=79K<9BH<9@5G9F=GCB+<9HF=DC875BH=@H
5:H9F 5BM GIF:579G FCI@9HH9 75B 69 D@5798 =B 5@ACGH 5BM @C75H=CB @GC K=H< HF=DC8 HC 57<=9J9 GH56=@=N5H=CB 5B8
:@5HB9GG FCI@9HH9 5F9 =BHFC8I798 6I66@9 @9J9@G +C ?99D H<9 65HH9F=9G =B D@579 5B8 HC A5=BH5=B D9FA5B9BH 7CBH57H
69HK99BH<9A5B87@CG9H<97=F7I=HK9K=@@=BHFC8I79575D  HGFC@9=GBCHCB@MHC?99DH<965HH9F=9G6IH5@GCHC5@@CK
EI=7?5B895GMF9D@579A9BHH<9F9C:BCH<9F9@9A9BHH<5H=G58898HCH<=GB9KDFC8I7H=G5A5;B9H=7GIDDCFH:CFH<9
G75@9FI@9H<5H7CA9G5HH57<98HC=HG9B8
   "  ! "
*=AI@5H=CBC: 5 DFC8I7H C::9FG 5 BIA69FC: IG9:I@ 85H5 :CF =HG 89G=;B+<9 G=AI@5H=CB F9GI@HGA5M89H9FA=B9 5
BIA69FC:7<5B;9GGI7<5GH<9G<5D95B8A5H9F=5@C:H<9DFC8I7H BCF89FHCG=AI@5H9H<=G5GG9A6@M=GF9EI=F98HC
:C@@CK 79FH5=B GH9DG HC ;9H H<9 ACGH 577IF5H9 F9GI@HG 7CAD5F98 K=H< H<9 F95@=HM CF H<9 G=AI@5H=CB K9 IG98 H<9
*=AI@5H=CBD57?5;9DFCJ=8986MH<9DFC;F5A*C@=8.CF?G
9@CK=GH<95GG9A6@M=BH<9:=B5@J9FG=CB=; K=H<5@@7CADCB9BHGD@5798=BH<9CD9F5H=J9DCG=H=CB
=; +<9:=B5@5GG9A6@MC:H<9DFC8I7HF989G=;B98
225 Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
	 +.6-#5+0/0(#(#--(30.	.
B5B5@MG=G=GA589C:H<98FCD=AD57HH9GH:CF H<9 D@5GH=7<CIG=B;5G5:=FGHGH9DHCK5F8GH<9G=AI@5H=CBC:H<9
=AD57H 9J9BH :CF 89G=;B 5B8 89J9@CDA9BH DIFDCG9G +<=G G=AI@5H=CB DFCJ=89G =ADCFH5BH 85H5 CB H<9 F9G=GH5B79
5GG9A6@M =BGH5BH G<C7? .9 FIB H<9 G=AI@5H=CB CB H<9 D@5GH=7 <CIG=B; K=H< H<9 58898 A5GG C: 5@@ H<9 B9K
7CADCB9BHG9L79DHH<9HF=DC8
+C57<=9J9H<=GG=AI@5H=CBK9AIGH:C@@CKH<9G9GH9DG
 +<97<C=79C:G=AI@5H=CB
 +<97<C=79C:A5H9F=5@ *
 @97H=CBC::5@@8=GH5B79<A
 )95@=N5H=CBC:H<9A9G< H<9ACF97CAD@9LH<9ACF9H<9F9GI@HGK=@@69577IF5H9
  BH9FDF9H5H=CBC:85H5
+<9A5L=AIA-CB$=GG9G GHF9GG F9GI@H98 :FCA H<9 :=B=H9 9@9A9BH G=AI@5H=CBG :CF H<9 8FCD =AD57H H9GH C: H<9
<CIG=B;H5D9K5G2$D53=;  +<9A5L=AIA M=9@8GHF9B;H< :CF*:FCAH<9@=H9F5HIF923=G2$D53
IDHC2$D53
B5@MN=B;H<985H5:FCA=;IF9 K97CB7@I89H<5HIDCB=AD57HH<9<CIG=B;H5D9A95GIF98C9GBCHGI::9FA5>CF
85A5;9@958=B;HCF989G=;B=H
=;  BH9FDF9H5H=CBC:85H5

 /#-94+40(5*'+/,'%5+0/.0-&+/)130%'44
+<=G5B5@MG=GDFC8I79G5G9HC:D5F5A9H9FG H<5H5F9 J9FM =ADCFH5BH :CF H<9DFC8I7H=CBC:GI7<7CADCB9BHG +<9
GC:HK5F9IG98K5G$C@8@CK +<9D5F5A9H9FG5F9H<9GD998C:=B>97H=CBH<9:=@@=B;H=A9C:H<9AC@8
G97
=; H<97CC@=B;H=A9GG97=; +<9A5H9F=5@7<CG9B:CFH<=GDFC8I7H=G*57FM@CB=HF=@96IH58=9B9
GHMF9B9 6975IG9C:=HG<=;<9F=B>97H=CB@C58F9G=GH5B795B85 G=;B=:=75BH@MA9@H:@CKF5H9 $);	
A=B
226   Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
=; +<9 H=A9F9EI=F98HC:=@@H<9AC@8H
G97
=; 'FC8I7H7CC@=B;H=A9 G97
 '#65+(+%#5+0/0(5*'130&6%5
+C 57<=9J9 695IH=:=75H=CB C: H<9 DFC8I7H 5B8 A5?9 =H @CC? 5G D5@D56@9 K9 K=@@ IG9 K9 IG98 H<9 5DD@=75H=CB
'<CHCJ=9K 
 H<5H =G 9A698898 =B H<9  DFC;F5A *C@=8KCF?G GC:HK5F9 ;9CA9HF=75@ AC89@@=B; +<9AC8I@9
5@@CKG588=B;@=;<HG5B8H9LHIF9GG7F=DHG5B8K5@@D5D9FGHC;9H7@CG95GDF57H=75@HCH<957HI5@DFC8I7H=; +<=G
AC8I@9=G;9B9F5H=B;<=;<EI5@=HM=A5;9G5B85B=A5H=CBG:CF5DFC8I7HH<5H75B69IG98HC=ADFCJ9H<9DFCDCG5@G
DF9G9BH5H=CBG5B87CAA9BHG:CF H<97IGHCA9FG'9CD@9K5BHHCG99AC89@G5GH<9MKCI@85DD95F=BF95@@=:95B8
IG=B;7C@CFG5B8A5H9F=5@GGD97=:=7HC5D5FH=7I@5F9BJ=FCBA9BHCF:F5A9KCF?75B695G=;B=:=75BH@M58J5BH5;9
227 Adam Andrei et al. /  Procedia Technology  19 ( 2015 )  221 – 227 
=; '<CHCF95@=GH=7=A5;9C:H<9B9KDFC8I7H
 	 
 BH<=GD5D9FK9DF9G9BH985AC89FB5B8:5GHK5MC:7F95H=B;5B9KDFC8I7H :FCA5B9L=GH=B;CB9+<9F9K9F9
IG986CH<?BCKBH97<B=EI9G:CFAC89@=B;D5FHG5B87CADCB9BHG5B8AC89FBH97<B=EI9G:CFG=AI@5H=CB5B85B5@MG=G
C:H<9DFC8I7H=B5@@M K9C6H5=B985B9KDFC8I7HK=H<B9K:95HIF9GH<5H75B69IG98=BA5BM:=9@8G
+<9 F9GI@HGC: H<=GD5D9F G<CK H<5H IG=B;58J5B79$ H97<B=EI9G =B89G=;B=B; 5B9KDFC8I7H :FCA5B
9L=GH=B;CB95J5=@56@9CBH<9A5F?9HACI@8C::9FG5G=;B=:=75BH@MA5BI:57HIF=B;H=A95B87CGHF98I7H=CB+<956=@=HM
HCG=AI@5H95B8H9GH5B9KDFC8I7HK=H<AC89FB$DFC;F5AG=B5@@5GD97HGC:DFC8I7H=CB89G=;B=B;C:H<9
 AC89@ G=AI@5H=CB C: H<9 GHFI7HIF5@ F9G=GH5B79 5B5@MG=G C: H<9 =B>97H=CB DFC79GG 5B8 695IH=:=75H=CB C::9FG 5
<9@D:I@HCC@:CF9B;=B99FG +<9K<C@9DFC79GG75B69F95@=G986MCB9G?=@@989B;=B99FJ9FM:5GH5B89::97H=J9
!
+<=G D5D9F =G GIDDCFH98 6M H<9 *97HCF5@ &D9F5H=CB5@ 'FC;F5AA9 IA5B )9GCIF79G 9J9@CDA9BH
'&*),			*	 :=B5B798:FCAH<9IFCD95B*C7=5@IB85B86MH<9)CA5B=5BCJ9FBA9BH

23 *<5B5*A=H<F9;CFM*A=H<5B80=B;+=B;*<9B  '&'4+)/(03130&6%5+//07#5+0/ 9G=;B*HI8=9G -C@IA9 GGI9$5F7<
'5;9G

P
23 01<5B;  '4'#3%*+/505*''/)+/''3+/) #11-+%#5+0/0(3'7'34''/)+/''3+/)5'%*/0-0)9!CIFB5@C:$5H9F=5@G'FC79GG=B;+97<BC@C;M


PD;@G9J=9F
23/./I(9  53+7+/)(03#505#-+/5')3#5+0/0(#/& )C6CH=7G5B8CADIH9F BH9;F5H98$5BI:57HIF=B; 




P

23 -"C@5F  11-+%#5+0/0(3'7'34''/)+/''3+/)#/&3#1+&13050591+/)50%#45+/)C7HCF5@H<9G=G!5K5<5F@5@%9<FI+97<BC@C;=75@
,B=J9FG=HM B8=5$5M


23 #995B8*CCB<IB;  '%0/4536%5+0/0(+/5'3#%5+/)40-+&40( 3'70-65+0/(30.
035*0)3#1*+%7+'84"CF958J5B798 BGH=HIH9C:
*7=9B795B8+97<BC@C;M


23 =A5B 1=CIH  //07#5+7''4+)/(03%5+7'+4#44'.$-9#/&645#+/#$-'30&6%5'%07'39@97HFCB=7+<9G9G5B8=GG9FH5H=CBG ,B=J9FG=HM
C:.=B8GCF

23 85AB8F9=CGA5F=GH=5BIA98F=5B @=9  /5')3#5+0/0(5'%*/+26'4+/5*'&'7'-01.'/50(#/+/,'%5+0/.06-&(03
#650.05+7'1#354 'FC7998=B; C:$*
+=A=GC5F5)CA5B=5
23<HHD		H9GHGH5B85F87CA	85H54G<99HG	*45H54G<99HD8:
